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The Stabil ity of Atoms. SIR ERNEST RUTHERFORD. (Proc.,. 
Phys. Soc., Aug. I5, I92 I . ) - -The  mid-Victorian belief in the immu- 
tability of the atom even when subjected to " the most drastic physical 
and chemical agencies available" had, of course, to be discarded at 
the beginning of the present century when the spontaneous transfor- 
mation of some of the heavier elements was established. 
About th.e positively charged nucleus of the atom there is a 
distribution of enough negatively charged electrons to make the 
entire atom neutral. One or more of these may be detached without 
causing a lasting change in the atom. " In order to produce a 
permanent transformation of the atom it is necessary to disintegrate 
the nucleus." This is very small, having a radius not greater than 
6 X IO -1'' cm., but its constituent parts are held together by strong 
forces so that only " a few agencies are available for an attack on its 
structure." The alpha-particle is a very concentrated source of 
energy and, in the case of the heavier elements, one such particle out 
of Io,ooo collides with the nucleus. "The  case of the lighter 
elements, however, is much more favorable; for the repulsive forces 
are so much weaker that we may expect the alpha-particle to enter 
the nucleus structure without much loss of energy." 
When hydrogen or a hydrogen compound is bombarded by a 
stream of alpha-particles it sometimes occurs that a hydrogen atom 
is driven ahead with such a velocity that it causes scintillations upon 
striking a zinc sulphide screen. The maximum range of such 
H-atoms is 29 cm. under certain conditions. When nitrogen or dry air 
is bombarded in like manner swiftly moving H-atoms appear, but with 
a range of 40 cm. This difference of range renders i,t impossible to 
ascribe the H-atoms to the presence of traces of hydrogen or of its 
compounds in the air or nitrogen used. From boron, fluorine, sodium, 
aluminium and phosphorus uch swift H-atoms are ejected by the 
impact of the alpha-particles. The range of the atoms from alu- 
minium is 8o cm. " It  is of special interest o note that H-atoms are 
only liberated in elements whose mass is given by 4 n + 2 or 4n q- 3 
where n is a whole number. No H-atoms are observed from elements 
like carbon, oxygen and sulphur, whose mass is given by 4n. '' In 
the experiments cited only one alpha-particle in a million breaks 
up a nucleus. G .F .S .  
Effect of Pressure on the Thermal  Conduct iv i ty of Metals. 
P. W. BRIDGMAN. (Phys. Rev., Aug., I92 i . ) - -Pressures  up to 
12,ooo kg. per sq. cm. were used with twelve metals. The conduc- 
tivity of lead, tin, cadmium, and zinc is increased by the application 
of pressure, while for iron, copper, nickel, silver, platinum, bismuth, 
and antimony the opposite ffect is produced, iron showing the small- 
est reduction and bismuth the greatest. For lead and tin pressure 
produces a greater relative effect on the thermal than upon the 
electrical conductivity. 
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